Effect of forskolin and acetylcholine on calcium current in single isolated cardiac myocytes.
The effect of extracellular and intracellular application of forskolin on the voltage-sensitive calcium current, ICa, was studied in myocytes isolated from frog ventricle. Myocytes were isolated by enzymatic dissociation, and ICa was measured using the whole-cell configuration of the patch clamp technique modified to permit intracellular perfusion of various substances. Intracellular perfusion with forskolin (0.1 to 10 microM) had a negligible effect on ICa: ICa was increased 15 +/- 13% (mean +/- SE; N = 5). In contrast, superfusion of the cell with forskolin increased ICa significantly. The EC50 for the forskolin effect was 0.4 microM. A maximal 4.5-fold increase in ICa occurred with 3 microM forskolin. This is somewhat less than the maximal response to isoprenaline seen in this same series of experiments. The effects of forskolin, isoprenaline, and intracellular cAMP were not additive. In contrast, the effects of isoprenaline or intracellular cAMP and calcium channel agonists, such as Sandoz (+)202-791, were additive. This supports the hypothesis that the positive inotropic effects of forskolin are at least partly mediated by an increase in intracellular cAMP and a stimulation of ICa. The effects of forskolin were antagonized by acetylcholine (1 microM) or intracellular perfusion with cGMP. Acetylcholine on the average decreased forskolin-stimulated ICa 57 +/- 11% (N = 17). The relevance of these results to the suggestion that acetylcholine acts by mechanisms other than inhibition of adenylate cyclase is discussed.